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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an optical pickup 
device which is applicable to a plurality of information 
recording media whose information recording densities 
are different and whose size is reduced. 

SOLUTION: A DVD reproducing 1st semiconductor laser 
device 2a and a CD reproducing 2nd semiconductor laser 
device 2b are provided on the supporting plane 10a of a 
lower frame 10. In the laser beam emitting direction of 
the 1st and 2nd semiconductor laser devices 2a and 2b, a 
trisectionizing diffraction lattice 4 by which the laser 
beam is divided into three diffracted beams, i.e., a 0 
degree diffracted beam and ±1st degree diffracted 
beams, and a transmitting hologram device 5 by which 
three diffracted beams are diffracted in a 1st degree 
diffraction direction and a -1st degree diffraction 
direction and transmitted are provided. Further, a 
reflective mirror 6 provided on the supporting plane 10a 
reflects a feedback beam vertically upward and guides 
the beam to a photodetector 12 attached to an upper 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, with the conventional optical pickup equipment 
shown in drawing 8 , the semiconductor laser 102 and each optical element which carry out outgoing 
radiation of a specific information record medium, for example, the laser beam of wavelength suitable 
for playback of CD, are set up. For this reason, the information record medium of other specification 
that recording density differs is unreproducible. 

[0008] Then, artificers proposed the optical pickup equipment using two semiconductor laser 
components which carry out outgoing radiation of the laser beam of wavelength suitable for playback of 
CD and DVD paying attention to the optical pickup equipment which has two or more light sources 
which carry out outgoing radiation of the light of wavelength suitable for the recording density of an 
information record medium. It applies as Japanese Patent Application No. No. 283461 [ seven to ], and 
the optical pickup equipment concerning this proposal has not been exhibited in the filing date of 
application of this application. 

[0009] It carries out incidence of the feedback flux of light to a photo detector, and outputs an 
information detecting signal etc. while the optical pickup equipment concerning the above-mentioned 
proposal is chosen, and either of two semiconductor laser components carries out outgoing radiation of 
the laser beam of predetermined wavelength to the vertical upper part from the selected semiconductor 
laser component and makes it it cany out incidence to the recording surface of an information record 
medium according to the class of information record medium for playback. 
[0010] Moreover, recently requires strongly the miniaturization of optical pickup equipment, 
lightweight-izing, and low-pricing. Then, artificers inquire wholeheartedly to the optical pickup 
equipment of the above-mentioned proposal according to this demand, and come to develop the optical 
pickup equipment of this invention. 

[001 1] The purpose of this invention is offering the optical record-medium driving gear equipped with 
the optical pickup equipment and it which could apply to two or more information record media with 
which information recording density's differs, and were miniaturized. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is optical pickup equipment which is equipped with the following and characterized by 
having arranged said photo detector at said back face by which said two or more light emitting devices 
have been arranged, and a different back face. Two or more light emitting devices which carry out 
outgoing radiation of the flux of light from which it is arranged at a predetermined back face, and 
wavelength differs mutually in the direction almost parallel to said back face The diffraction component 
which is made to diffract the flux of light by which outgoing radiation was carried out from said two or 
more light emitting devices, respectively, and is made to penetrate in the predetermined direction of an 
optical axis The photo detector which receives the feedback flux of light based on the flux of light by 
which outgoing radiation was carried out from said two or more light emitting devices, respectively 
[Claim 2] Optical pickup equipment characterized by providing the following. 1st supporter material in 
which the 1st back face was formed Two or more light emitting devices which carry out outgoing 
radiation of the flux of light of the wavelength corresponding to two or more kinds of optical record 
media with which it is arranged at said 1st back face, and recording density differs almost in parallel 
with said 1st back face The diffraction component which makes the feedback flux of light based on the 
flux of light from said light emitting device penetrate while making the flux of light by which outgoing 
radiation was carried out from said two or more light emitting devices diffract The photo detector which 
receives the 2nd supporter material which has the 2nd back face almost parallel to said 1st back face by 
which said two or more light emitting devices are arranged, and said feedback flux of light which has 
been arranged at said 2nd back face and penetrated said diffraction component 
[Claim 3] It is optical pickup equipment according to claim 2 which two or more of said light emitting 
devices carry out outgoing radiation of the flux of light from across to the shaft which intersects 
perpendicularly with the diffraction side of said diffraction component, and is characterized by for the 
diffraction side of said diffraction component to diffract and penetrate the flux of light which carries out 
incidence from across to said diffraction side in accordance with the shaft which is in a field almost 
parallel to said 1st back face, and intersects perpendicularly with said diffraction side. 
[Claim 4] For said optical path of the flux of light from the 1st light emitting device and optical path of 
the flux of light from said 2nd light emitting device, said two or more light emitting devices are optical 
pickup equipment according to claim 3 characterized by being in agreement after diffraction with said 
diffraction component including the 1st light emitting device which carries out outgoing radiation of the 
flux of light of the 1st wavelength, and the 2nd light emitting device which carries out outgoing 
radiation of the flux of light of the 1st wavelength and the 2nd different wavelength. 
[Claim 5] The 1st light emitting device to which said two or more light emitting devices carry out 
outgoing radiation of the flux of light of the 1st wavelength, The 2nd light emitting device which carries 
out outgoing radiation of the flux of light of said 1 st wavelength and the 2nd different wavelength is 
included. Said the 1st light emitting device and said 2nd light emitting device It is optical pickup 
equipment according to claim 3 characterized by having been mutually arranged in the opposite side to 
the shaft which intersects perpendicularly with the diffraction side of said diffraction component, 
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respectively, and having arranged said photo detector in accordance with the shaft which intersects 
perpendicularly with the diffraction side of said diffraction component. 

[Claim 6] Optical pickup equipment according to claim 2 to 5 characterized by having further the 
reflective member which is arranged at said 1st back face, reflects said feedback flux of light which 
penetrated said diffraction component, and is led to said photo detector. 

[Claim 7] Said 1st supporter material and said 2nd supporter material are optical pickup equipment 
according to claim 2 to 6 characterized by having a plane of composition almost parallel to said the 1st 
back face and said 2nd back face. 

[Claim 8] The 2nd wiring member electrically connected to the 1st wiring member electrically 
connected to said 1st light emitting device at said 1st back face of said 1st supporter material and said 
2nd light emitting device is arranged. In said 2nd back face of said 2nd supporter material The 3rd 
wiring member connected to said photo detector is arranged. Said a part of 1st and 2nd wiring member 
From said 1st supporter material to a projection Said a part of 3rd wiring member is optical pickup 
equipment according to claim 4 to 7 characterized by having projected from said 2nd supporter material. 

[Claim 9] The optical record-medium driving gear characterized by having optical pickup equipment 
according to claim 1 to 7, the rotation mechanical component which rotates an optical record medium, 
the optical pickup mechanical component which moves said optical pickup equipment to radial [ of said 
optical record medium ], and the processing section which processes the signal outputted from the photo 
detector of said optical pickup equipment. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical record-medium driving gear equipped with 

optical pickup equipment and it. 

[0002] 

[Description of the Prior Art] In recent years, research and development in the optical pickup equipment 
corresponding to various information record media is done. 

[0003] Drawing 8 is the block diagram of conventional optical pickup equipment. This optical pickup 
equipment is equipment which performs the focus servo by the astigmatism method, and the tracking 
servo by the 3 beam method, for example, is indicated by JP,3-76035,A. 

[0004] As shown in drawing 8 , optical pickup equipment penetrates the semiconductor laser 102 which 
carries out outgoing radiation of the laser beam to the vertical upper part, the diffraction grating 103 for 
trichotomy which divides a laser beam into the three flux of lights, and the three divided flux of lights. 
The three flux of lights which penetrated the hologram component 104 which diffracts the feedback flux 
of light from an optical disk 100, and the hologram component 104 to the recording surface of an optical 
disk 100 and as three spots It has the photodetector 106 which detects the feedback flux of light 
diffracted with the condenser lens 105 and the hologram component 104 for condensing. 
[0005] In above optical pickup equipment, from semiconductor laser 102, outgoing radiation of the laser 
beam of predetermined wavelength is carried out, it passes the optical system which consists of the 
diffraction grating 103 for trichotomy, a hologram component 104, and a condenser lens 105, and is 
irradiated by the recording surface of an optical disk 100. It is reflected as the feedback flux of light 
including the information recorded on the recording surface of an optical disk 100, and the irradiated 
flux of light penetrates a condenser lens 105 and the hologram component 104, and they carry out 
incidence to a photo detector 106. In a photo detector 106, a detecting signal, an informational focus 
servo signal, and an informational tracking servo signal are outputted based on the flux of light which 
received light, respectively. 

[0006] Recently, the information record medium of the various specification that recording density, such 
as not only CD (compact disk) but track density, differs, for example, DVD etc., (digital videodisc) is 
developed. For this reason, optical pickup equipment which can reproduce the various information 
record media which have different recording density is desired 
[0007] 

[Problem(s) to be Solved by the Invention] However, with the conventional optical pickup equipment 
shown in drawing 8 , the semiconductor laser 102 and each optical element which carry out outgoing 
radiation of a specific information record medium, for example, the laser beam of wavelength suitable 
for playback of CD, are set up. For this reason, the information record medium of other specification 
that recording density differs is unreproducible. 

[0008] Then, artificers proposed the optical pickup equipment using two semiconductor laser 
components which carry out outgoing radiation of the laser beam of wavelength suitable for playback of 
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CD and DVD paying attention to the optical pickup equipment which has two or more light sources 
which carry out outgoing radiation of the light of wavelength suitable for the recording density of an 
information record medium. It applies as Japanese Patent Application No. No. 283461 [ seven to ], and 
the optical pickup equipment concerning this proposal has not been exhibited in the filing date of 
application of this application. 

[0009] It carries out incidence of the feedback flux of light to a photo detector, and outputs an 
information detecting signal etc. while the optical pickup equipment concerning the above-mentioned 
proposal is chosen, and either of two semiconductor laser components carries out outgoing radiation of 
the laser beam of predetermined wavelength to the vertical upper part from the selected semiconductor 
laser component and makes it it carry out incidence to the recording surface of an information record 
medium according to the class of information record medium for playback. 
[0010] Moreover, recently requires strongly the miniaturization of optical pickup equipment, 
lightweight-izing, and low-pricing. Then, artificers inquire wholeheartedly to the optical pickup 
equipment of the above-mentioned proposal according to this demand, and come to develop the optical 
pickup equipment of this invention. 

[001 1] The purpose of this invention is offering the optical record -medium driving gear equipped with 
the optical pickup equipment and it which could apply to two or more information record media with , 
which information recording density's differs, and were miniaturized. 
[0012] 

[The means for solving a technical problem and an effect of the invention] Two or more light emitting 
devices which carry out outgoing radiation of the flux of light from which the optical pickup equipment 
concerning this invention is arranged at a predetermined back face, and wavelength differs mutually in 
the direction almost parallel to a back face, The diffraction component which is made to diffract the flux 
of light by which outgoing radiation was carried out from two or more light emitting devices, 
respectively, and is made to penetrate in the predetermined direction of an optical axis, It has the photo 
detector which receives the feedback flux of light based on the flux of light by which outgoing radiation 
was carried out from two or more light emitting devices, respectively, and a photo detector is arranged at 
the back face by which two or more light emitting devices have been arranged, and a different back face. 

[0013] In the optical pickup equipment concerning this invention, regeneration of two or more kinds of 
optical record media etc. is attained with one optical pickup equipment by having two or more light 
emitting devices which carry out outgoing radiation of the flux of light of the wavelength suitable for 
two or more optical record media with which recording density differs, and using it according to the 
class of optical record medium of a processing object, choosing the optimal light emitting device. And 
where optical pickup equipment is built into a regenerative apparatus etc., by having constituted so that 
it might become horizontal [ most optical paths of the flux of light which carried out outgoing radiation, 
and the feedback flux of light based on it ] from a light emitting device, the optical-path field which 
intersects perpendicularly with an optical record medium is shortened, and the thickness of the direction 
of a vertical of a light emitting/receiving unit is reduced, and the whole optical pickup equipment can be 
thin-shape-ized. 

[0014] In addition, a light emitting/receiving unit is the part which carried out unitization of the light 
emitting device in optical pickup equipment, a transparency mold diffraction component, a photo 
detector, or the diffraction component for division, and is a part except the reflective mirror and 
condenser lens which are arranged in the optical path between an optical record medium and a 
diffraction component. 

[0015] Furthermore, by having arranged the light emitting device and the photo detector to a different 
back face, it is prevented that the wiring member connected to the wiring member connected to a light 
emitting device and a photo detector is arranged at the same flat surface, and it can reduce the width-of- 
face dimension of a light emitting/receiving unit. The plane region of optical pickup equipment is 
reducible with this. 

[0016] The 1st supporter material in which, especially as for the optical pickup equipment concerning 
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this invention, the 1st back face was formed, Two or more light emitting devices which carry out 
outgoing radiation of the flux of light of the wavelength corresponding to two or more kinds of optical 
record media with which it is arranged at the 1st back face, and recording density differs almost in 
parallel with said 1st back face, The diffraction component which makes the feedback flux of light based 
on the flux of light from a light emitting device penetrate while making the flux of light by which 
outgoing radiation was carried out from two or more light emitting devices diffract, It is arranged at the 
2nd back face with the 2nd supporter material which has the 2nd back face almost parallel to the 1st 
back face by which two or more light emitting devices are arranged, and has the photo detector which 
receives the feedback flux of light which penetrated the diffraction component. 

[0017] In the optical pickup equipment concerning this invention, regeneration of two or more kinds of 
optical record media etc. is attained with one optical pickup equipment by having two or more light 
emitting devices which carry out outgoing radiation of the flux of light of the wavelength suitable for 
two or more optical record media with which recording density differs, and using it according to the 
class of optical record medium of a processing object, choosing the optimal light emitting device. And 
where optical pickup equipment is built into a regenerative apparatus etc., by having constituted so that 
it might become horizontal [ most optical paths of the flux of light which carried out outgoing radiation, 
and the feedback flux of light based on it ] from a light emitting device, the optical-path field which 
intersects perpendicularly with an optical record medium is shortened, and the thickness of the direction 
of a vertical of a light emitting/receiving unit is reduced, and the whole optical pickup equipment can be 
thin-shape-ized. 

[0018] Furthermore, by having arranged the light emitting device and the photo detector to a different 
back face, it is prevented that the wiring member connected to the wiring member connected to a light 
emitting device and a photo detector is arranged at the same flat surface, and it can reduce the width-of- 
face dimension of a light emitting/receiving unit. The plane region of optical pickup equipment is 
reducible with this. 

[0019] Moreover, two or more light emitting devices carry out outgoing radiation of the flux of light 
from across to the shaft which intersects perpendicularly with the diffraction side of a diffraction 
component, and the diffraction side of a diffraction component diffracts and penetrates the flux of light 
which carries out incidence from across to a diffraction side in accordance with the shaft which is in a 
field almost parallel to the 1st back face, and intersects perpendicularly with a diffraction side. 
[0020] Especially, it is desirable that the optical path of the flux of light from the 1st light emitting 
device and the optical path of the flux of light from the 2nd light emitting device are in agreement after 
diffraction with a diffraction component including the 1st light emitting device to which two or more 
light emitting devices carry out outgoing radiation of the flux of light of the 1st wavelength, and the 2nd 
light emitting device which carries out outgoing radiation of the flux of light of the 1st wavelength and 
the 2nd different wavelength. 

[0021] In this case, optical system can be established in common to the flux of light from the 1st light 
emitting device and 2nd light emitting device after a diffraction component, the configuration of optical 
system is simplified and adjustment also becomes easy. 

[0022] The 1st light emitting device to which two or more light emitting devices carry out outgoing 
radiation of the flux of light of the 1st wavelength especially, The 2nd light emitting device which 
carries out outgoing radiation of the flux of light of the 1st wavelength and the 2nd different wavelength 
is included. It is desirable that the 1st light emitting device and 2nd light emitting device of each other 
are arranged in the opposite side to the shaft which intersects perpendicularly with the diffraction side of 
a diffraction component, respectively, get down, and a photo detector is arranged in accordance with the 
shaft which intersects perpendicularly with the diffraction side of a diffraction component. In this case, 
if both 1st and 2nd light emitting devices are arranged to the one side of the shaft which intersects 
perpendicularly with the diffraction side of a diffraction component, it can prevent that the problem that 
the location which should station both approaches and arrangement becomes difficult arises. Moreover, 
it is desirable to have further the reflective member which is arranged at the 1st back face, reflects the 
feedback flux of light which penetrated the diffraction component, and is led to a photo detector. The 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 9/17/04 



Page 4 of 8 



feedback flux of light can be easily drawn to the photo detector arranged by this at a different back face 
from a light emitting device. 

[0023] It is desirable in the 1st supporter material and the 2nd supporter material having a plane of 
composition almost parallel to the 1st back face and 2nd back face especially. In this case, it becomes 
easy by making the 1st supporter material and the 2nd supporter material displaced relatively along a 
plane of composition to adjust the location of a reflective member and a photo detector. 
[0024] Furthermore, the 2nd wiring member electrically connected to the 1st wiring member and the 2nd 
light emitting device which are electrically connected to the 1st light emitting device at the 1st back face 
of the 1st supporter material is arranged. The 3rd wiring member connected to a photo detector is 
arranged at the 2nd back face of the 2nd supporter material, and a part of 1st and 2nd wiring member has 
projected a part of projection from the 1st supporter material, and 3rd wiring member from the 2nd 
supporter material. In this case, it is formed in the flat-surface location where the 1st and 2nd wiring line 
part material connected to the 1st and 2nd light emitting devices differs from the 3rd wiring member 
connected to a photo detector. So, it is controlled that two or more wiring members are arranged at the 
same flat surface, and the width-of-face dimension of a light emitting/receiving unit increases, and the 
small optical pickup equipment to which the plane area was reduced by it can be obtained. 
[0025] The optical record-medium driving gear concerning this invention is equipped with optical 
pickup equipment given in either of the above-mentioned invention, the rotation mechanical component 
which rotates an optical record medium, the optical pickup mechanical component which moves optical 
pickup equipment to radial [ of an optical record medium ], and the processing section which processes 
the signal outputted from the photo detector of optical pickup equipment. 
[0026] In the optical record-medium driving gear concerning this invention, regenerative-signal 
detection of two or more kinds of optical record media with which recording density differs etc. is 
attained by having had optical pickup equipment which has two or more light emitting devices. And by 
having reduced the thickness and width of face of optical pickup equipment, it is small and the optical 
record-medium driving gear thin-shape-ized especially can be obtained. 
[0027] 

[Embodiment of the Invention] Drawing 1 is the side-face sectional view of the optical pickup 
equipment by one example of this invention. As for the optical pickup equipment of this example, 
regenerative-signal detection of CD and DVD is constituted possible. Optical pickup equipment 20 is 
equipped with the light emitting/receiving unit 21 with which unitization of 1st and 2nd semiconductor 
laser component 2a, 2b, the diffraction grating 4 for trichotomy, and the transparency mold hologram 
component 5 grade was carried out, the reflective mirror 14, and an objective lens 15 in drawing 1 . 
[0028] Drawing 2 is the decomposition perspective view of a light emitting/receiving unit, drawing 3 is 
the top view of the upper frame of a light emitting/receiving unit, and drawing 4 is the top view of a 
bottom frame. In addition, in order to clarify physical relationship of each drawing in drawing 1 - 
drawing 4 , the X-axis, a Y-axis, and the Z-axis are indicated all over each drawing. 
[0029] In drawing 2 - drawing 4 , the light emitting/receiving unit 21 has the case with which the 
laminating of the upper frame (2nd supporter material) 1 1 which consists of resin mold, and the bottom 
frame (1st supporter material) 10 was carried out, and adhesion immobilization was mutually carried 
out. 

[0030] In drawing 2 and drawing 4 , the bottom frame 10 consists of plate-like resin mold, and it has 
crevice 10b by which back-face (1st back face) 10a and the diffraction grating 4 for trichotomy by 
which 1st and 2nd semiconductor laser component 2a, 2b, and reflective mirror 6 grade are arranged, 
and the transparency mold hologram component 5 are arranged. Moreover, flat plane-of-composition 
10c joined to the upper frame 1 1 is formed in the periphery of back-face 10a and crevice 10b. 
[003 1 ] In drawing 4 , Z0 shows the optical axis of the feedback flux of light from an optical disk (optical 
record medium), Zl shows the optical axis of the flux of light by which outgoing radiation is carried out 
from 1st semiconductor laser component 2a (the 1st light emitting device), and Z2 shows the optical axis 
of the laser beam by which outgoing radiation is carried out from 2nd semiconductor laser component 
2b (the 2nd light emitting device). On back-face 10a of the bottom frame 10, two conductive heat sinks 
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la and lb are arranged, and the photodiodes 3a and 3b for 1st and 2nd semiconductor laser component 
2a, 2b, and monitors are arranged on the top face of the conductive heat sinks la and lb. Zl shaft is in 
agreement in the primary [ +] diffraction direction of the transparency mold hologram component 5 
mentioned later, and 1st semiconductor laser component 2a is arranged in accordance with this Zl shaft. 
Moreover, Z biaxial is in agreement in the primary [ -] diffraction direction of a transparency mold 
hologram component, and the 2nd semiconductor laser 2b is arranged along with this Z biaxial. 
[0032] 1st semiconductor laser 2a outputs a laser beam with a wavelength of 635nm, and is used at the 
time of DVD playback. Moreover, 2nd semiconductor laser component 2b outputs a laser beam with a 
wavelength of 780nm, and is used at the time of CD playback. 

[0033] The photodiodes 3a and 3b for monitors are arranged at the back end side side of 1st 
semiconductor laser component 2a and 2nd semiconductor laser component 2b, respectively, and receive 
the laser beam by which outgoing radiation was carried out from 1st and 2nd semiconductor laser 
component 2a and the back end side of 2b as a monitor light, respectively. The output signal from the 
photodiodes 3a and 3b for monitors is outputted to an APC circuit (not shown), and it is controlled so 
that the output of the laser beam of 1st and 2nd semiconductor laser component 2a and 2b becomes fixed 
based on this output signal. 

[0034] Furthermore, the leadframes 7c and 7f which supply power to 1st semiconductor laser 
component 2a and 2nd semi-conductor REZA component 2b at back-face 10a, respectively, In 
Leadframes 7c and 7f, the leadframes 7d and 7e by the side of reversed polarity, The leadframes 7a and 
7h of community (for example, for a ground) in the leadframes 7b and 7g which output the signal from 
the photodiodes 3a and 3b for monitors and 1st and 2nd semiconductor laser component 2a, 2b, and the 
photodiodes 3a and 3b for monitors are arranged. The each leadframes [ 7a-7h ] edge is projected from 
the end face of the bottom frame 10 to the method of outside. 

[0035] Near the center of back-face 10a, the reflective mirror 6 is arranged in accordance with the 
optical axis Z0 of the feedback flux of light. The reflector leans six 45 degrees to a horizontal plane (Y- 
Z side), and it is set up so that the feedback flux of light which returns in accordance withZreflective 
mirror 0 shaft may be reflected in the vertical upper part. 

[0036] The diffraction grating 4 for trichotomy and the transparency mold hologram component 5 are 
arranged at crevice 10b of the bottom frame 10. The diffraction-grating sides 4a and 4b where the 
diffraction grating 4 for trichotomy becomes a front face by the side of 1st semiconductor laser 
component 2a and 2nd semiconductor laser component 2b from the irregularity of pitches, such as each, 
are formed. Diffraction-grating side 4a of the diffraction grating 4 for trichotomy divides and carries out 
outgoing radiation of the laser beam by which outgoing radiation was carried out to the three diffracted 
lights, zero-order and the primary [ +] order [ 1st / -], from 1st semiconductor laser component 2a. 
Moreover, diffraction-grating side 4b divides and carries out outgoing radiation of the laser beam by 
which outgoing radiation was carried out to the three diffracted lights, zero-order and the primary [ +] 
order [ 1st / -], from 2nd semiconductor laser component 2b. 

[0037] The transparency mold hologram component (diffraction component) 5 consists of translucency 
ingredients which have hologram side 5a to which a concavo-convex pitch becomes a front face by the 
side of the diffraction grating 4 for trichotomy from the curvilinear group which changes to a target 
gradually. And the three diffracted lights which penetrated the diffraction grating 4 for trichotomy in 
accordance with Zl shaft are diffracted to Z0 shaft orientations, and the three diffracted lights by which 
outgoing radiation was carried out from the diffraction grating 4 for trichotomy along with Z biaxial are 
diffracted to Z0 shaft orientations. Preferably, the optical path of a laser beam with a wavelength of 
635nm and the optical path of a laser beam with a wavelength of 780nm are in agreement after 
transmission diffraction in hologram side 5a. Moreover, the feedback flux of light from an optical disk is 
penetrated in accordance with Z0 shaft, and it leads to the diffraction grating 4 for trichotomy, and the 
reflective mirror 6. 

[0038] In drawing 2 and drawing 3 , crevice 1 lb corresponding to back-face 1 la in which the upper 
frame 1 1 becomes from plate-like resin mold, and the photodiode 12 for signal detection is attached, and 
crevice 10b of the bottom frame 10 is formed. Flat plane-of-composition 1 lc is formed in the perimeter 
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of back-face 1 la and crevice 1 lb. 

[0039] The photodiode 12 for signal detection is attached in the location which can receive the feedback 
flux of light from the reflective mirror 6 by which the light-receiving side 13 was attached in the bottom 
frame 10. In addition, although the light-receiving side 13 is displayed in the shape of [ single ] a 
rectangle in drawing 3 , it consists of two or more division light-receiving sides for outputting the focal 
signal and regenerative signal by the astigmatism method, and two or more division light-receiving sides 
for outputting the tracking error signal by the 3 beam method in fact. Moreover, the photodiode 12 
consists of PIN mold photodiodes. Where a photodiode 12 is attached in back-face 1 la, the light- 
receiving side 13 of a photodiode 12 is arranged almost in parallel with back-face 10a of the bottom 
frame 10. 

[0040] Near the photodiode 12 for signal detection, two or more leadframes 14 for the signal output 
from a photodiode 12 are arranged. The end of a leadframe 14 is prolonged near the photodiode 12, and 
is electrically connected with the terminal of a photodiode 12 by the bonding wire. Moreover, the other 
end penetrated the upper frame 1 1 and has projected it from the end face of the upper frame 1 1 to the 
method of outside. 

[0041] At the time of manufacture of light emitting/receiving unit 21 above equipment, the location of Z 
shaft orientations is adjusted so that, as for the transparency mold hologram component 5, 1st and 2nd 
semiconductor laser component 2a and the laser beam from 2b may connect a focus at the recording 
surface of CD and DVD, respectively. Moreover, to the bottom frame 10, along planes of composition 
10c and 1 lc, the upper frame 1 1 is displaced relatively and adjusted so that the feedback flux of light 
reflected by the reflective mirror 6 may carry out incidence to the light-receiving side 13 of a photodiode 
12 correctly. Termination of adjustment fixes the upper frame 1 1 and the bottom frame 10 with 
adhesives. Thereby, a light emitting/receiving unit 21 is completed. Furthermore, a light 
emitting/receiving unit 21 is arranged inside optical pickup equipment 20 so that it may become the 
reflective mirror 14 of optical pickup equipment 20 and a condenser lens 15, and position relation. 
[0042] Next, actuation of the optical pickup equipment by this example is explained. Drawing 5 is the 
side-face mimetic diagram showing actuation of the optical system of the light emitting/receiving unit of 
the optical pickup equipment of drawing 1 , and drawing 6 is the mimetic diagram of the optical system 
of a light emitting/receiving unit. 

[0043] With reference to drawing 1 , drawing 5 , and drawing 6 , playback actuation of DVD is 
explained first. Optical pickup equipment 20 drives 1st semiconductor laser component 2a, and carries 
out outgoing radiation of the laser beam with a wavelength of 635nm. Incidence of the laser beam Bl by 
which outgoing radiation was carried out from 1st semiconductor laser component 2a is carried out to 
diffraction-grating side 4a of the diffraction grating 4 for trichotomy of a transparency mold, and after 
being divided into the three diffracted lights, zero-order and the primary [ +] order [ 1st / -], and 
penetrating, incidence of it is carried out to the transparency mold hologram component 5. The 
transparency mold hologram component 5 carries out the diffraction transparency of the three diffracted 
lights which carried out incidence in the primary [ +] diffraction direction, and they carry out outgoing 
radiation to the reflective mirror 14 in accordance with Z0 shaft. The reflective mirror 14 reflects the 
three diffracted lights in the vertical upper part mostly. A condenser lens 15 makes the recording surface 
of DVD condense the three diffracted lights reflected by the reflective mirror 14 as the main spot and 
two subspots. The main spot is condensed by the informational recording surface (truck side), and two 
subspots are condensed by the location over a truck side and a non-truck side. 

[0044] And it passes along a condenser lens 15 again, goes on in a vertical lower part, it is horizontally 
reflected by the reflective mirror 14, and incidence of the feedback flux of light from the main spot and 
two subspots is carried out to the transparency mold hologram component 5. The feedback flux of light 
which carried out incidence penetrates the transparency mold hologram component 5, penetrates the part 
in which the diffraction-grating sides 4a and 4b of the diffraction grating for trichotomy are not formed 
further, and it carries out incidence to the reflective mirror 6. 

[0045] The reflective mirror 6 reflects the feedback flux of light in the vertical upper part, and leads it to 
the light-receiving side 13 of the photodiode 12 for signal detection attached in the upper frame 11. 
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[0046] Based on the feedback flux of light, a photodiode 12 generates a regenerative signal, the focal 
signal by the astigmatism method, and the tracking error signal by the 3 beam method, and outputs them 
through a leadframe 14. 

[0047] Next, playback actuation of CD is explained. The laser beam of long wavelength is used for 
playback of CD compared with playback of DVD. That is, 2nd semiconductor laser component 2b 
which carries out outgoing radiation of the laser beam with a wavelength of 780nm drives. Incidence of 
laser beam B-2 by which outgoing radiation was carried out from 2nd semiconductor laser component 
2b is carried out to diffraction-grating side 4b of the diffraction grating 4 for trichotomy. Diffraction- 
grating side 4b divides and penetrates laser beam B-2 to the three diffracted lights, zero-order and the 
primary [ +] order [ 1st / -]. The three diffracted lights are diffracted in the hologram side of 
transparency mold hologram component 5 5 -primary direction, and outgoing radiation is carried out by 
a in accordance with Z0 shaft. 

[0048] Then, like playback actuation of DVD, the three diffracted lights penetrate the reflective mirror 
14 and a condenser lens 15, and are condensed by the recording surface of CD as the main spot and two 
sub spots. Furthermore, incidence of the feedback flux of light reflected by the recording surface of CD 
is carried out to the transparency mold hologram component 5 through a condenser lens 15 and the 
reflective mirror 14. Furthermore, the transparency mold hologram component 5 and the diffraction 
grating 4 for trichotomy are penetrated, and the reflective mirror 6 is reached. The reflective mirror 6 
reflects the feedback flux of light in the vertical upper part mostly, and the light-receiving side 13 of the 
photodiode 12 for signal detection is made it to carry out incidence. A photodiode 12 outputs the 
regenerative signal of CD, the focal signal by the astigmatism method, and the tracking error signal by 
the 3 beam method based on the feedback flux of light which received light, respectively. 
[0049] the 1st semiconductor laser component 2 which carries out outgoing radiation of the laser beam 
of short wavelength suitable for playback of DVD with above optical pickup equipment - the long wave 
suitable for playback of a and CD - the both sides of CD and DVD where recording density differs with 
single optical pickup equipment can be regenerated by having 2nd semiconductor laser component 2b 
which carries out outgoing radiation of merit's laser beam, and using 1st and 2nd semiconductor laser 
component 2a and 2b properly according to the record medium for playback. And except for 1st and 2nd 
semiconductor laser component 2a which is the light source, and 2b, other optical system is not based on 
the class of optical record medium, but is used in common. So, miniaturization and low-pricing can be 
attained, without making the mark of the component part of optical pickup equipment increase. 
[0050] Furthermore, thickness of the direction of a vertical of optical pickup equipment can be made 
thin by having made horizontal 1st and 2nd semiconductor laser component 2a and the direction of 
outgoing radiation of the laser beam from 2b. 

[0051] Furthermore, it becomes possible by having formed the photodiode 12 for signal detection in 
back-face 1 la of a different upper frame 1 1 from the optical system of the diffraction component 4 for 
trichotomy, the transparency mold hologram component 5, and reflective mirror 6 grade to perform 
justification with optical system independently correctly. 

[0052] In addition, although the above-mentioned example explained the optical pickup equipment 
which can reproduce two kinds of optical record media, CD and DVD, it is possible to perform playback 
or record processing by having further the light source of the optimal wavelength for the playback or 
record also to the optical record medium which has other recording density. 
[0053] Moreover, in the above-mentioned example, although the transparency mold hologram 
component was used as a diffraction component, a reflective mold diffraction grating may be used, for 
example, without being limited to this. 

[0054] Drawing 7 is the block diagram showing the configuration of the optical record-medium driving 
gear which used the optical pickup equipment of this example. An optical record-medium driving gear 
has the roll control system 26 which controls rotation actuation of the motor 27 and motor 27 which 
carry out the rotation drive of the optical disk 100. Moreover, the delivery motor 22 which optical 
pickup equipment 20 makes move the detection location of optical pickup equipment 20 to radial [ of an 
optical disk 100 ] is connected. As for the delivery motor 22, the actuation is controlled by the delivery 
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motor control system 23. Actuation of optical pickup equipment 20 is controlled by the pickup control 
system 24, and the output from optical pickup equipment 20 is controlled by the signal-processing 
system 25. 

[0055] Furthermore, actuation of each processor of an optical record-medium driving gear is controlled 
by the drive controller 28. This optical record-medium driving gear is connected to a regenerative 
apparatus through the drive interface 29, and information regeneration based on the detecting signal 
from optical pickup equipment 20 is performed. 

[0056] By using the optical pickup equipment 20 of this invention for the above optical record-medium 
driving gears, it becomes possible to regenerate two or more kinds of optical record media. Furthermore, 
the whole optical record-medium driving gear can be miniaturized by having miniaturized optical 
pickup equipment 20. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the side-face sectional view of the optical pickup equipment by the example of this 
invention. 

[Drawing 2] It is the decomposition perspective view of the light emitting/receiving unit of the optical 
pickup equipment of drawing 1 . 

[Drawing 3] It is the top view of the upper frame of the light emitting/receiving unit of drawing 2 . 
[Drawing 4] It is the top view of the bottom frame of the light emitting/receiving unit of drawing 2 . 
[Drawing 5] It is the side-face mimetic diagram showing actuation of the optical system of a light 
emitting/receiving unit. 

[Drawing 6] It is the mimetic diagram showing actuation of the optical system of a light 
emitting/receiving unit. 

[Drawing 7] It is the block diagram showing the configuration of the optical record-medium driving gear 
using optical pickup equipment. 

prawing 8] It is the block diagram of conventional optical pickup equipment. 
[Description of Notations] 

2a, 2b The 1st semiconductor laser component, the 2nd semiconductor laser component 

4 Diffraction Grating for Trichotomy 
4a, 4b Diffraction-grating side 

5 Transparency Mold Hologram Component 
5a Hologram side 

6 Reflective Mirror 

10 Bottom Frame 

1 1 Upper Frame 
10a, 11a Back face 

10c, 11c Plane of composition 
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DRAWINGS 



[Drawing 1] 
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[Drawing 5] 




Prawing 6 ] 
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DRAWINGS 




[Drawing^2] 
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[Drawing 5] 




[Drawing 6] 
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[Drawing 7] 
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[Drawing 8] 
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